Abstract
Introduction
Th e branchial apparatus develops between the third and seventh weeks of embryologic development. It consists of fi ve paired mesodermic arches, each separated by an endodermal pouch and an ectodermal cleft . Each arch has a corresponding artery, nerve, skeletal structure, and muscle group; these develop into specifi c anatomic components of the head and neck. When this progression in development strays from the norm, a variety of malformations can occur.
Branchial anomalies (BAs) are in the diff erential diagnosis of any lateral neck mass. Th is is especially the case in the pediatric population, in which BAs account for 17% of cervical masses. 1 In most instances, the presentation and diagnosis of BAs are rather straightforward. Th ey are particularly evident with second arch anomalies, which typically occur as cysts, sinus tracts, or fi stulae along a course from the tonsillar fossa, internally, to the skin anterior to the sternocleidomastoid muscle, externally.
In our review of the medical literature, we found a number of case reports with unusual presentations of BAs, including retropharyngeal abscesses, 2,3 pharyngoceles, 4 duplicate ossicles, 5 intrathryoidal lesions, [6] [7] [8] an epiglottic cyst, 9 and 2 cases of pharyngeal branchial cysts involving the tonsil. 10 We found two reports of cases involving the oropharynx, 11, 12 but no reports of a BA presenting as a posterior oropharyngeal mass, as in our case.
Case report
A 6-year-old girl who had undergone a heart transplant for heart failure presented to the Otolaryngology Department at Rady Children's Hospital in San Diego aft er the incidental fi nding of an oropharyngeal mass noted during intubation for a cardiac catheterization. With regards to the mass, the patient was asymptomatic, with no dysphagia or odynophagia and no history of a neck-mass sinus tract or drainage. Her head and neck exam was otherwise unremarkable, and she subsequently underwent laryngoscopy with excisional biopsy of the lesion.
Th e larynx was noted to be normal. However, a pedunculated mass extending from the right posterior pharyngeal wall was observed (fi gure 1). Th e mass was removed without diffi culty via electrocautery, and no evidence of an associated sinus tract was found aft er careful probing of the underlying pharyngeal wall, tonsillar fossa, and pyriform sinuses. Th e mucosa was then reapproximated with two interrupted #5-0 chromic sutures, and the mass was sent fresh for pathologic evaluation.
Several unusual BAs have been reported, including retropharyngeal abscesses, 2,3,20 pharyngoceles, 4 duplicate middle ear ossicles, 5 and intrathyroidal masses and abscesses. [6] [7] [8] 21 Exophytic masses within the oropharynx that are of branchial arch origin are very rare, with few cases reported in the literature. A rudimentary pinna of second arch origin-attached to both the epiglottis and soft palate without associated cyst, sinus, or fi stulahas been described. 9 Ada et al presented a Work type I anomaly which, although stemming from the external auditory canal, extended into the nasopharynx via a tympanic membrane perforation and the eustachian tube. 22 Pathology revealed a 1.8 × 1.1 × 0.4-cm mass with squamous mucosa, clusters of seromucinous glands and ducts, reactive lymphocytic hyperplasia with occasional germinal centers, and interspersed chronic infl ammatory cells including plasma cells and lymphocytes. A focal cystic lesion lined by ciliated respiratory epithelium was also present, with benign cartilage directly adjacent (fi gure 2). A pathologic diagnosis of branchial cleft anomaly was given.
In the 8 months aft er the surgery, there was no recurrence of the lesion.
Discussion
While the diff erential diagnosis for a neck mass is extensive, BAs are suggested by their location in the neck and their physical appearance. Th ey are typically painless masses, most commonly noted in the lateral neck along the anterior border of the sternocleidomastoid muscle, and may become acutely enlarged and tender upon secondary infection in association with an upper respiratory tract infection.
In their 5-year review, Kenealy et al reported a 15% rate of misdiagnosis of BAs. 1 Computed tomography, magnetic resonance imaging, ultrasound, and barium swallow can all aid in the diagnosis of BAs; however, a formal diagnosis relies on intraoperative and pathologic fi ndings.
First arch anomalies represent 1 to 8% of all branchial cleft defects, 13, 14 can be intimately involved with the facial nerve, and do not typically extend far below the angle of the mandible. Second arch anomalies have been shown to account for as many as 95% of all BAs 1 and occur along a course from the tonsillar fossa internally, to the supraclavicular region of the neck externally. Th ird and fourth arch anomalies are quite rare, representing 3 to 10% of all cases, 15 and occur along a course from the pyriform sinus to the neck, typically lower in the supraclavicular region than second arch anomalies. BAs track caudal to the derivatives of the involved arch, and dorsal to structural derivatives of the subsequent arch.
Th eories regarding the pathogenesis of the various BAs include the incomplete obliteration of the pharyngeal cleft s, as suggested by Ascherson in 1832, 16 the precervical sinus theory suggested by His in 1886, 17 the thymopharyngeal theory put forth by Wenglowski in 1912, 18 and cystic degeneration of lymph nodes suggested by Luschka in 1848. 19 While these theories have all been argued, and support exists for each, no single theory appears to account for all BAs, especially the unusual cases. In 1993, Th aler et al reported 2 pediatric cases of second branchial cleft anomalies manifesting as oropharyngeal masses. 10 Th is diff ered from our case in that the cysts were both intimately associated with the tonsilone with an external sinus tract and one without. In 1998, Paczona et al described two cases of second arch anomalies in the oropharynx. 11 In one, the cyst was located just lateral to the tonsil, and in the other just behind the palatopharyngeal fold. Both were initially misdiagnosed as parapharyngeal-space abscesses. In 2002, Choo et al described a second branchial cleft cyst located just medial to the posterior pillar and separate from the tonsil. 12 In the above cases, the authors attempted to explain the embryologic pathway as a tangent to the cervical sinus of the His theory, stating that for an epithelium-lined cyst to appear just beneath the endothelium of the tonsil, the branchial plate must have been preserved. Th is, along with a lack of mesodermic arch interposition, would permit the apposition of the ectoderm and endoderm. Additionally, for the cyst not to appear in its more typical location in the neck, the cervical sinus must have been truncated. Th is could explain the lesion encountered in this case report, as well, although the location of the mass in the posterior pharyngeal wall, distinctly separate from the tonsillar fossa, is most unusual.
In conclusion, as exemplifi ed by the several debated theories, the embryologic origin of BAs has not yet been proven. Nonetheless, a general understanding is evident regarding how the components of the head and neck anatomy are derived from the branchial apparatus. As with all anatomy, many variations from the textbook norm are possible, and small alterations in a complex process can lead to unusual abnormalities.
Given the complex anatomy of the head and neck, along with the fact that most structures located between the upper aerodigestive tract internally and the skin of the neck externally are derived from the branchial apparatus, it stands to reason that anomalies can present almost anywhere between these two boundaries.
